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nisasis] 



13 
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[^'AfS^Sl 

imm 

[£I¥A1W] 
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175,000 S! 

1. 2^Ai- SAilAi(£S)-ie 



• 
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7) tt il±.o\] ^ ^ o.s. laNlajo]. fi\]3.^;3-i*] {Vitreoscilla 

hemoglobinlVHb)^- ^0]^]^ A}^jL4:(D-amino acid oxidase;D-AAO) -fr^}!- JL&x} 
Irt^-s-Cpolymerase chain reaction; PCR)-2-3. -g-tHM WS.^^: cfl^^C 
Escherichia coIi)<^*\ l^]^ 3f tifl^ t\%. ^-s]^^^. ^ VHb-DAAO 

?l*r 3<H\3r 3L^7} oxv}/ 
£ 1 

tqoMic^> aVs^-ji^i, «t-e^o> u-M, 
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^o}d1^a> #5}-^% ^ °1 7]]^^- jLrt ^ ZL ^^{Recombinant enzyme 

with an increased D-amino acid oxidase activity and process for preparation the same 

j 

S. l£- ^-g^E^l VHb-DAAO -g-^-n-^^M- S^Rr ^ M"^-^^. 

4. -MSj-Tflfe-, ^°M^ ^JLdEi -B-^}^ ^tflsjo} ^5.^*1 -fr 

31 ^ 40%# 7.}x]f>}51 $X^-. 4431 ^JMlfe ^JL^]:-i-«?l 

^S.diS.^ (cephalosporin C)# 7^*1^1 ^Hico>c| 

^(aminoadipyl) ^7]Wr ^^*}<H ^l^Mi^l 4Sil^^> 

(7-aminocephalosporanic acid, 7-ACA)-!- #lM-^3. §>J1 o]2f sj-^j-^tl *fl 
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(7-aminocephalosporanic acid)* ^l^rM &°\*\ sj-^Sl ^ ^ 1 

W ^r^ 0 ! 1:^-S.s>^ ^l^-o^lic^sj-^^i^A]. (7-aminocephalosporanic 
acid) 2] *«a #7 r » tfl^- safe #3 °1 5^. B o^^-5. ^ 

o>nl^]s}-S^i5L^^ (7-aminocephalosporanic acid)* -*3^S>7l ^«fl^fe ^-^^1^ Jl 
i^>-5-°l ^^-*>i=f . ^^cMlfe ^^l^Aj- A>2j-jL^(D-amino acid oxidase)^] £]*r°} ^1 
43.^5. (cephalosporin C)7> #^-1£^^al#HGKglutaryl-7ACA) S 
-31, l-^^HHfe- ^^-B}l^l^-o]]ol^]o]]c»l o>^eflol2:(gi u taryl-7ACA acylase) SLi^l 
<SJSH ^^l^l^H*Hl 0 Kglutary 1-7ACA)7> ^<*1M*Hol(7--ACA)3. 

<4> y,\ ^-v}*} v] o}v] ^>2}-jLi(D-amino acid oxidase)fe S^ji^Sa]^ uflEl^Mj jl)^( 
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Trigonopsis variabilis), SSS-i-Bj- n.^^\^Rhodotorula gracilis) , 3.3E.S.-I-2}- 
%^AA^Rhodotorula glutinis), #hM 0 1 (Fusarium solani) ^ 

^°> p l^^ ^sJ-JLdtCD-amino acid oxidase)!- (cephalosporin C) 

^l-^ ^-^l °l-§-^H ^r^li^a- ^sJ-JLiCD-amino acid oxidase)^ FAD# 

^ Si7l afl^o]] ^4siJE ^^(cephalosporin Of ^s^M $)«IHfe 

-^J^CD-amino acid oxidase) #-§-^r ^^l^l ^SlHfe ^Ir^-S^H 

# 7)1 ^ofl JI^S}^ A>-§-€r>ZL lit ^111 ^^-7.1- ^ 

o) &o]z\x] #o}*\ MM3.^3.Q-v] (cephalosporin C) *fl-f 

S-^-i- ^#^-§-7]^^ ^i ^c^o> §>q. o]^ « 0 v^^. jicj. 

wl7j^]^o]c|-. n}s}^ ^-^^}^-a- r]o}c]tA} ^jLi (D-amino acid oxidase)* 
7^^o\] jL%*t «H|5jo}^ (Vitreoscilla hemoglobin)^- A}-g-§>o} 

^ U#-£- *M§rS-3.*) ^s)-3.ii^] (cephalosporin C) T^-i: 3r"# 

<5> 3.^°. J- a) o>^^ ^ ^€ ^flS^- JLdL» 

afl^^l ^o}n]i^> ^Sj-jLi fr€7>^ «H|eJo} ^s.^ 

S«l -ff^*}^ -B-^}# ^^1^ -H^-frS ^MS.^S.m^]Mr 71^ #7] 
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<6> ^. 7l a]SB?^^ ^a^S«l(F;7/-eo5c///a hemoglobin ;VHb) 

4 ^ <>>n] tA> A>5j-jL^i(D-amino acid oxidase;D-AA0) ^l^}^^-^}-§- 
(polymerase chain reaction, PCR)°-S -§-^-^>^ ^^(Escherichia t 

c<?//HH ^^I^IjI tfl^ofl^ VHb-DAAO *fl2^- 3l±.^- ^^tb ^ #^°> 

_3.^o}p>o]s. (polyacrylamide) ^fllH 31^§}<^ ^-§"£- -€^1*> 

<7> o]^. ^- ^ ^ ^-§-^r -g^t*. 

<8> ^lS.^S«l(Vitreoscilla hemoglobin; VHb) -fr&xW ^Ht4 ^sj-JL 

i(D- amino acid oxidase; D-AA0) -fr^M" ^-^M ^A^r -£fNH VHb -fr 

5'^^^ D-AAO -R-#*> 3' ^^-^ ^^Hl- *>-§-SH VHb-DAAO -§-^-fr3l 
*}lr ^lasfe #31; ^-7}^ ^^§>7fl VHb -?r$.z}Q D-AAO -R-Sl*rl- * 

^s}o]^i- A}-g-§}*] ^rji #^-ti>-§-i- X|*3*>o} VHb-DAAO -g-^-fr*!*}* 
■#7) 4^ VHb-DAAO -g^-fr^r* ^S^sHr #3] ^; VHb-DAAO -§-^^ - 

*}7> J£<^ ^^il- ^ ^ VHb-DAAO ?%2l 

Q #efl D-AAO JL^^l ^ltSil^^] ^-§-3: ^-g-^l-S. 

H 2 0 2 ^ °<Mr ^£.3. ^8*Hr T^^tK 

<9> ^^IH A]~g-^. alesj^ej.^) ^S^S.«l(Vitreoscilla hemoglobin) ^-^Rr n] 
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^ 'U^h^o] 7]^<£l^ii(Illinois Institute of Techno logy)°fl 9X^r Benjamin C. Stark 
S^l^H pUC8:l6 £°<^&.°^ ^o\) ig&Q yfll-i; ^J-jisH 

(Khosla and Bailey, 1988, Mol. Gen. Genet, 214:158-161; Dikshit and Webster, 1988: 
Gene 70:377-386) *}*)1 (promoter) ^]71§>J1 VHb Tr^*}^ ^f^rSi^r. 

rl^ul^AV ^>2ij-Ji4i(D-amino acid oxidase) ^ ^1^ 5^8:39 (American Type Culture 
Collection, ATCC)°1M Sa| jlicS.A]>; v\}€\°] H i€lMTrigonopsis variabilis 
ATCC10679) 4 3.££1-Sr ^-A^kA^ iRhodotorula gracilis ATCC26217) ♦ t^^M 

DNA°fl s*\ D-AA0 JL4i -fr^KcDNA)!- ^* r £*=r. Sr^A ^ ^i^fe 

-# < £-§- < ?] pALTER-EX2 (Promega, USA)^ p KK223-3 (Pharmacia Biotech, Sweden)* 
8^. A ^% ^-S-^r Jl^>^t^:-g-^ S^^r a 1^ 5£ PCR 

ThermoJet (EquiBio, Belgium) 7171-1- A}rg-SH 94X^*1 1^-, 55^^^ 1^-, 72 
r«M l^AS 35^1 a>4^l7lJl 74°C*fH 4^-# u-| ^cf. 

<10> [5. 1] 

^^^-fr*? JMi __ 





UNA 


25mM 


10X 


dii20 


2.5mM 


Taq 








MgC12 






dNTP 






VHb 


lid 


Aid 




19id 


lid 


5 MM 


200pM 


T. variabilis 


lid 


4/d 


10ld 


79id 


lid 


5 -Jf MM 


200pM 


R. gracilis 


2fd 


4/d 


10fd 


19id 


lid 


5 MM 


200pM 



<n> .g. A}-g-^ D-AA0 ^tr 'M^^ 

(cephalosporin C) #-§-*l D-AA0 Jut^l $^-§- vQ-S. JL ^v}7] 

*J <$^3fe H 2 0 2 3 ^.2.3. ^*l*r*r ^>7lsj- o. 7fl 
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<12> D-AAO + ^S-^S.^*] + H 2 0 + 0 2 — > AKA-7ACA + NH 3 + H 2 0 2 

<13> H 2 0 2 + 20H- + + ^^-aIt^c,}^! — > 4<>HicHiNHE + N 2 + 2H 2 0 + ^ 

<14> ^ f ^ hv^o^ BjjEil- ^#€^1: ^ LB *fl*H ufl<a=§>^ ^ 

20mM, -f^l^- 2mM, s]^-A]cfo].^ l unit, FAD 5//M °] €■ -§-^^- ^ul ^MlcnflE) 
(Tuner design, USA)3. 20^<?> ^Mtt ^ ^f^ftt^. H 2 0 2 <#£: If 

<15> o-|*>, ^ajoi ^-i- ^Alofl§ fo) ^^§>^> ^]^> ^ 

<i6> ^Al^l i; pcr oil <5j*l- VHb-DAAO -S-?1*> 

<17> *J>*.H°IHfe VHb 5' ^Y^^r D-AAO ^ 5' ^^l^l 

VHb -B-^> 3' ^^^1- ^.£]-^H (primers)^. A r -8-«H VHb -fr^i*}* #^-^}^cf. a 
D-AAO ^#*> 3' ^^^4 VHb -fr^r 3' ^^^^ D-AAO -fi-^> 5' ^ 

= e}o]n^ A}-g-^ D-AAO -B-^i^l- ^]^7fl -fr^r 

•Sr ^^ltb ^ ^ *^>ul VHb -fr*I*> 5' D-AAO -fr^*} 3' ^^M^S) = 

2}°Ht ^--MH VHb-DAAO -8-^ *\]2i-5}$lt\.. o]nfl pcr aV-g-^ 5. 2 

4 PCR ^r-S-^r 94'C«JM 1-g-, 55*0^1^1 l*. 72E<>1M l£o_3. 35s) a>^-^>ji n> 
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<18> [3. 2] 



VHb-DAAO -n- 




PCR 
















— m — 


— Mgets — 

(25mM) 


— tox^ 




(2.5mM) 


lag 


— £r°l °1 






VHb 


lid 


Aid 


10 /d 


78/d 


lid 




200pM 






D-AAO 


lid 


Aid 


IQfd 


78id 


lid. 




200pM 





0 



<19> ^aHI 2: DNA shuffling ofl <^)?1 VHb-DAAO -fr^- 

<20> Aj. 7 ) ^a1<^] xofl^.^^ VHb4 D-AAO -fr^> ^^1- t&A^ ^ ^1 = eM 

4-8-^1 #al ^i&-§"g: VHb-DAAO -g-^- -fr*!*}* ^1^§>SI^. 

PCR a 34 tk°J% #^-^-S-€- 94*0^1^1 1^-, 55r°fl^ 1^-, 72*0^^ 1 

^£.3. 353) ^hJ-o.s. 74TC^l^i 4^ ^ ^t}-. 

<21> [S3] 



VHb-DAAO -fj-#*} -g-^-j- W ^>-g-^ S^j 





DNA 


MgCi 2 


10X »H 


dH 2 0 


dNTP 
(2.5mM) 


Taq 


VHb 


10/*« 


Aid 




6A/d 


lid 




D-AAO 


10^« 


Aid 


10id 


5Aid 


lid 





<22> -^aHI 3: VHb-DAAO -^-^-fr?^> 

<23> aj- 7 | ^ A ]ofl 14 2°1H VHb-DAAO -fr^-fr^d*}^ i&^-i- Ir^lS ^ (blunt end) 

^#7] Klenow fragment 4 unit, dNTP(2.5mM) 10X tftf 3#£ 4 ^-^> 

of 25t*IM 30£-# «J-g-^lS4. ^H^i ^>-§-^# 1lttS 41*1*1*1 

^, 5'^ -ffl* tl#s}^-7] 4|SH 10X 2/*, T4 polynucleotide kinase 1 unit 
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» ^ 37t*1M 1^|# ^i=h a}7HH tfV-S-^^- t|-Al ofl^^. 3 

^ pALTER-Ex2 ^ 5^1 ^4 pKK223-3 *fl ^ JLiS. ^^"M <£ 

'^Sl 5Li^lolE( Alkaline phosphatase)^ ^^^sj-t}" ^ VHb-DAAO -§-^-rr€*}- * 

^ #^-4 T4 DNA 2}ol7flol^l- ^ji I6r<fl^ 1*]# ^-§-^1^^-. 

<24> ^^Hl 4: ^^H^HI^ ^3^5.^3£^4<l ^ffgt- *V-8- 

<25> ^-71 £X\c% 3<%*\ ' *ft3L& ^jEi-I- tfl^56fl ^^^^tb LB tffl*H S}*^ tifl 0 ^ 

^ *\}2,*}<%^. *HS.^^-& #<Q<&5L\l-&<$°.3, * 3- 

<>l£jil^r*l(DEAE-Sephadex FF)S D-AAO ^ VHb-DAAO Sit z}-^ 

(1.5x1.5x1.5 mm)S 4^8" ^l-^>-g- 71(^^1. 5cm, zHi5 cm )ofl 

Tris-HCl (pH8) ^#-§-^3. 20mM ^ItSil^ -g-^-i- ^#^-§-7] 

*H ^ = (peristaltic pump) 3. -§-^^r ^W^. -ft^r£- 1.5mL/min» 

^^4r ^711- -8-7H 7^1 ^f^A^. ^^§}S|tf. ^X)^ Aim- sfi 

3«H ^tsiiS^] 49 ^^-0.5. ^^s)^ h 2 0 2 ^msm. ^^4, a 4 

4<H1 M-b}^ u}$>\. £o) d-AAO JLiJl^-g^HH^ ^ifl^ sq^jr *Y± 

2) ll^S ^-^_V1-°1 H 2 0 2 7> 7^ 2i^r VHb-DAAO J^ul^ >&-§-7W 

45^^] D-AAO Jl4iJi^^:-S-7]^ 12 «fl°fl sfl^l-fe- H 2 0 2 7> 4^*1 
VHb-DAAO -g-^Jl4i» ^}-§-^ «>-§-Al ^!-«}-§-7H^ >£4v 
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<26> M. ^^c]]a-1 VHb-DAAO S-^- ^3 pALTER-Ex2S. ^^S^ ^#^8: 

^^^T^fl -R-^}^ 0 !! 1999M l€ 18^ KCTC 8923PS. 7}^}<%t\.. 



<27> [S. 4] 



-g^s- ^-§-*i H2Q2 «* u i^. 





0 


1 15 I 


30 


| 45 


| 66 




| 120 


H 2 02(^ M ) I D-AAO | 


0 


| 0.5 


0.5 


| 0.8 


1 10 


1 1 "° 


1 10 


| VHb-DAAO | 


0 


| 2.0 


4.5 


| 12.0 


| 12.0 


| 12.0 


| 12.0 



<28> ^-71 ^Hl- ^ a}^ Q6\ ^- ^ £)13.#^«1 

(Vitreoscilla hemoglobin, VHb) -fr^i*]-^ ^^J-J^CD-amino acid oxidase) 

-B-^^}# -§-^^^}l- tfl#36lH ^m^l^ VHb-DAAO 4^ 3Li* ^^>S>^J1 

1^ VHb-DAAO ^flS^- Jli^- ^ o}v) ^ %^°] Jl^r^S, 

^ -iHltf + -B-§-^r 3°!^. 
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11 

«?-*flEjo> *ns.#3.^ -ft^*}^ ^o>p]^a> ^Vsj-jL^i -B-^}!- -S-^l^l -S-^-a-^V 

VHb-DAA0» ikS*)^ ^41^°1H*H 0 "|S ^&X\ 

VHb-DAAO ^S.^ Jl4i. 
13 t 1 ^" 2] 

-g: ^£.3. s}^ VHb-DAAO Jl^. 
[37* 3] 

3.^* ^^H tf^sH tfl^^H 1^*1 ?1 VHb-DAAO ^flS^- s^-I- 

^^l^ VHb-DAAO *1|S* 3Li . 
137* 4] 

sus^s.«l -fi-^a}- ^"Mi^> ^Jl^ -B-^^>7> -g-^ -S-l-B-^i^]-* 1 £ 
P ALTER-EX2^] ^ pALTER-EX2/ VHb-DAAO. 

5] 

4* 7];^ #7] *fla* ^ pALTER-EX2/VHb-DAA0# tfl^ofl S^SH *^3l$M 
11 ^\2i^ tfl^-5(KCIC 8923P). 
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EcoRl 5 



Pstl 1756 



T7 terminator 



M7| Cm: q a. ^ S || ^3*|-5igx|« 

Tet: eU^b^o|M£! x-isH ^^^l-^S^I^ 
T7: T7 RNA #B|n*|BpH| 
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